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(54) Switching equipment 

(57) A switching equipment acconnmodates lines 
and includes a line interface (10) for processing data 
from the line on the unit of ceil. The line interface has a 
basic processing unit (5) and an additional processing 
unit (7). The basic processing unit performs a basic proc- 
ess on the cell. The additional processing unit (7) sepa- 
rated from the basic processing unit (5) but 
disconnectably connected to the basic processing unit 
(5) executes an additional process on the cell. The addi- 
tional processing unit (7) includes a plurality of process- 



ing blocks (14,15.18b) for effecting a plurality of 
additional processes on the cells. Each processing block 
is individually disconnectably connected to the basic 
processing unit (5). The basic processing unit (5) 
includes a selecting portion (6) for selecting, when one 
or more processing blocks within the additional process- 
ing unit are connected, the connected processing blocks 
and performing the additional process on the cell. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a switching equip- s 
ment for performing a switching process of a high-speed 
packet (cell) in a broadband ISDN (Integrated Services 
Digital Network). 

The broadband ISDN is capable of offering a variety 
of multimedia for voices, data and motion pictures. Fur- 10 
ther. an ATM switching equipment transfers the data on 
a cell unit in an asynchronous transfer mode (ATM) and 
is applicable to a wide range of communications from a 
low speed to a high speed. Accordingly, in the broadband 
ISDN, lines composed of optical fibers are connected to 15 
the ATM switching equipment. 

In this broadband ISDN at an early stage, a band 
width that is. it is predicted, employed by a subscriber is 
on the order of several Mbps. If the number of subscrib- 
ers is small, it is enough that the ATM switching equip- 20 
ment accommodates, e.g., 50 to 100 lines of 150 Mbps 
circuits. Also, if the number of subscribers is small, as 
illustrated in FIG. 20, a transmission system 57 provided 
in front of an ATM switching equipment 1 0 performs mul- 
tiplex processing. The lines are thereby effectively uti- 25 
lized. 

Further, when the transmission system 57 effects 
the multiplex processing, and if a fault happens in the 
broadband ISDN, a damage is large. Therefore, as illus- 
trated in FIG. 21, the transmission systems 57, sub- 30 
scriber line interfaces 103, switches 104 and transit line 
interfaces 30 are dualized in an active system and a 
standby system. If the trouble happens, the system is 
switched over from the active system to the standby sys- 
tem. 35 

The above line interface 103 is an interface for con- 
verting signals transmitted with a synchronous digital 
hierarchy (SDH) from the subscriber's terminal 101 into 
an ATM format and transmitting the signals to the switch 
1 04. The switch 1 04 switches over an internal signal path 40 
i n order to transmit the generated cells based on the ATM 
format to one of transit lines. 

Herein, in the line interface shown in FIG. 22, an 
opto-electric/electro-optic (OE/EO) converting portion 
1 1 converts a photo signal from a subscriber line 53 com- 45 
posed of the optical cable into an electric signal or 
reversely converts the electric signal into the photo sig- 
nal. A synchronous digital hierarchy (SDH) terminal por- 
tion 12 terminates an SDH format transmitted via the 
transmission system 57 from the subscriber's terminal so 
101. The SDH format is a format in which a thickness 
(i.e., a channel capacity) of the transmission path is 
divided into hierarchies (several stages), i.e., into physi- 
cal layers so that the signals can be efficiently flexibly 
transmitted on the occasion of multiplexing through the 55 
transmission system 57. 

FIG. 23 shows the SDH format. An SDH frame is 
structured such that there are provided nine rows length- 
wise, and a section overhead (SOH) as 9-octet control 
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data and a 261 -octet virtual container (VC-4) crosswise 
are provided. Based on this frame structure, an SDH 
basic bit rate is unified into 155.52 Mbits/s, 

FIG. 24 illustrates cell mapping to the SDH frame. 
In FIG. 24. the SDH frame contains path overhead (POH) 
as an item of control data added to the virtual container. 
The SDH frame is mapped to an ATM cell consisting of 
a header and an item of user data. 

A cell synchronous portion 13 effects cell error con- 
trol on the basis of header error control data written to a 
cell header and carries out a cell synchronous detection 
in order to reduce a cell loss due to the fact that a trans- 
mission path dot error turns out an ATM ceil header error. 
A using quantity parameter control (UPC) portion 1 4, i.e. . 
a band management portion, manages a band width that 
should be employed by the user by monitoring a traffic 
density. 

An accounting portion 15 counts the cells and noti- 
fies the processor of data thereof as an item of account- 
ing data. An alarm transfer cell managing (Operation And 
Maintenance:OAM) portion 1 6 manages an alarm trans- 
fer cell. A monitoring cell (MC) portion 1 7 monitors a cell 
quality by measuring a cell error characteristic, a cell loss 
characteristic and a cell delay characteristic by use of 
the MC cell. 

A VPIA/CI conversion table 180 stores a virtual 
channel identifier (VCI) and a virtual path identifier (VP!) 
that are inputted so as to make them corresponding to 
an output destination virtual channel identifier and an 
output destination virtual path identifier. 

A VPIA/CI (header) converting portion 18 reads the 
virtual channel identifier and the virtual path identifier 
that are written to the cell header. The VPIA/CI convert- 
ing portion 18 converts the virtual path identifier into the 
output destination virtual path identifier and further con- 
verts the virtual channel Identifier into the output desti- 
nation channel identifier with reference to the VPI/VCI 
conversion table 180. 

An output destination path is determined per cell by 
these output destination virtual channel and path identi- 
fiers. A microprocessor 19 controls the UPC portion 14, 
the accounting portion 15. the OAM portion 16. the MC 
portion 17 and the VPI/VCI converting portion 18. 

However, a multiplicity of LSIs were mounted in the 
line interface in order to actualize the above-mentioned 
highly sophisticated function. Further, if the number of 
subscribers to the broadband ISDN increases, the 
number of the line interfaces also increases. This results 
in a rise in size of the line Interface. 

Moreover, in case the subscriber line is multiplexed 
but is not dualized, and if a trouble happens in a certain 
line interface, the line corresponding to this line interface 
is closed. This conduces to a problem in which all the 
multiplexed subscriber lines can not be used. 
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SUMMARY OF THE INVENTION 

It Is a primary object of the present invention to pro- 
vide a switching equipment contrived to attain downsiz- 
ing of a line interface. 

(First Invention) 

A switching equipment according to the present 
invention performs a switching process of a cell having 
a fixed length that is composed of data and a cell header. 
The switching equipment comprises a line interface 
which accommodates lines and processes the data from 
the line on the unit of cell. The line interface includes a 
basic processing unit and an additional processing unit. 

The basic processing unit effects a basic process on 
the cell. The basic processing unit, e.g., performs a cell 
synchronous detection by controlling cell error control or 
measures a cell error characteristic, a cell loss charac- 
teristic and a cell delay characteristic by using MO cell. 

The additional processing unit is separated from the 
basic processing unit but disconnectably connected to 
the basic processing unit. The additional processing unit 
performs an additional process, e.g.. an accounting 
process on the cell. 

The first invention is to be established in such a case 
as to include additional constructive elements which fol- 
low. 

The additional processing unit includes a plurality of 
processing blocks for performing a plurality of additional 
processes on the cell. Each processing block is individ- 
ually disconnectably connected to the basic processing 
unit. 

The basic processing unit further includes a select- 
ing portion for selecting, when one or more processing 
blocks within the additional processing unit are con- 
nected, the connected processing blocks and performing 
an additional process on the cell. 

The additional processing unit includes, as the plu- 
rality of processing blocks, a UPC (band management 
portion), an accounting portion and a VCI converting por- 
tion. The UPC portion manages a band width which 
should be used the subscriber of the subscriber's termi- 
nal by monitoring a flow quantity of the cells. The 
accounting portion collects pieces of accounting data by 
counting the number of cells. The VCI converting portion 
converts a virtual channel identifier written to the cell 
header contained in the cell into an output destination 
virtual channel identifier. 

The basic processing unit includes a terminal por- 
tion, a cell synchronous portion, an alarm transfer cell 
management (OAM) portion, a monitoring cell (MC) por- 
tion and a virtual path identifier (VPI) converting portion. 

The terminal portion terminates a transmission for- 
mat of the data sent via the line. The cell synchronous 
portion connected to the terminal portion performs a cell 
synchronous detection by effecting cell error control on 
the basis of an item of header error control data written 
to the cell header contained in the cell. 
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The alarm transfer cell management (OAM) portion 
connected to the cell synchronous portion manages an 
alarm transfer cell. The monitoring cell (MC) portion con- 
nected to the alarm transfer cell management portion 

5 measures at least one of a cell error characteristic, a cell 
loss characteristic and a cell delay characteristic by use 
of a monitoring cell. The VPI converting portion con- 
nected to the monitoring cell portion converts a virtual 
path identifier written to the cell header contained in the 

70 cell into an output destination virtual path identifier. 

The additional processing unit includes an additional 
executing portion and a storage portion. The additional 
executing portion executes the additional process on the 
cell and is already connected to the basic processing 

15 unit. The storage portion stores data needed for the addi- 
tional executing portion to execute the additional process 
and is separated from the basic processing unit but dis- 
connectably connected to the basic processing unit. 
The basic processing unit includes a first processing 

20 portion for executing the process on the cell in real time 
and a second executing portion for executing the process 
on the cell while permitting a time lag. The second 
processing portion incorporates the additional executing 
portion. The second processing portion has a cell 

25 extracting portion, a cell processing portion and a cell 
inserting portion. The cell extracting portion extracts 
header data contained the cell and alarm transfer ceil 
data. The cell processing portion performs a plurality of 
processes on the basis of the header data and the alarm 

30 transfer cell data that are extracted by the cell extracting 
portion. The cell inserting portion controls the cell trans- 
mitted from the cell extracting portion on the basis of a 
result of the processing by the cell processing portion 
and inserts the alarm transfer cell data. 

35 The storage portion includes a plurality of storage 
blocks for storing data required for performing a plurality 
of additional processes on the cells. Each storage block 
is individually disconnectably connected to the basic 
processing unit. 

40 The cell processing portion further includes a 
header processing portion. The header processing por- 
tion selects, when the one or more storage blocks are 
connected, the connected storage blocks on the basis of 
the header data and the alarm transfer cell data that are 

45 extracted by the cell extracting portion and effects the 
additional processes by use of the data in the selected 
storage blocks. 

The cell processing portion includes a band man- 
agement portion, a header converting portion, an 

50 accounting portion and an alarm transfer ceil manage- 
ment portion. The band management portion manages 
a band width to be used by the subscriber by giving an 
indication to dispose of the cells if the number of cells 
exceeds a predetermined quantity on the basis of the 

55 header data. The header converting portion converts the 
virtual path identifier and the virtual channel identifier 
within the header data into an output destination virtual 
path identifier and an output destination virtual channel 
identifier. The accounting portion collects pieces of 
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accounting data by counting the number of cells. The 
alarm transfer cell management portion manages the 
alarm transfer cell data. 

(Second Invention) 

A switching equipment according to a second inven- 
tion performs a switching process of a cell having a fixed 
length that is composed of data and a cell header. The 
switching equipment comprises a line interface which 
accommodates a plurality of lines and processes the 
data from the respective lines on the unit of cell. The line 
interface includes individual units and a common unit. 

The individual units connected respectively to the 
plurality of lines accommodated therein individually per- 
form a cell process. The common unit connected to the 
individual units batch-processes the cells processed by 
the individual units. The common unit has a basic 
processing unit and an additional processing unit. The 
basic processing unit effects a basic process on the cell. 
The additional processing unit separated from the basic 
processing unit but disconnectably connected to the 
basic processing unit effects an additional process on 
the cell. 

Further, the second invention is to be established in 
such a case as to include additional constructive ele- 
ments which follow. The additional processing unit 
includes a plurality of processing blocks for executing a 
plurality of additional processes on the cells. Each 
processing block is individually disconnectably con- 
nected to the basic processing unit. 

The basic processing unit further includes a select- 
ing portion. The selecting portion selects, when the one 
or more processing blocks within the additional process- 
ing unit are connected, the connected processing blocks 
and performs the additional processes on the cells. 

The additional processing unit includes, as the plu- 
rality of processing blocks, a UPC portion, an accounting 
■ portion and a VCI converting portion. The UPC portion 
manages a band width which should be used the sub- 
scriber of the subscriber's terminal by monitoring a flow 
quantity of the cells. The accounting portion collects 
pieces of accounting data by counting the number of 
cells. The VCI converting portion converts a virtual chan- 
nel identifier written to the cell header contained in the 
cell into an output destination virtual channel identifier. 

The basic processing unit within the common unit 
includes an OAM portion for managing an alarm transfer 
cell, an MC portion and a VCI converting portion. The 
MC portion connected to the OAM portion measures at 
least one of a cell error characteristic, a cell loss charac- 
teristic and a cell delay characteristic by use of a moni- 
toring cell. The VPI converting portion converts a virtual 
path identifier written to the cell header contained in the 
cell into an output destination virtual path identifier. 

Each individual unit includes a terminal portion and 
a cell synchronous portion. The terminal portion termi- 
nates a transmission format of the data sent via the line. 
The cell synchronous portion connected to the terminal 



portion performs a cell synchronous detection by effect- 
ing cell error control on the basis of an item of header 
error control data written to the cell header contained in 
the cell. 

5 The additional processing unit includes an additional 

executing portion and a storage portion. The additional 
executing portion executes the additional process on the 
cell and is already connected to the basic processing 
unit. The storage portion stores data needed for the addi- 

10 tional executing portion to execute the additional process 
is separated from the basic processing unit but discon- 
nectably connected to the basic processing unit. 

The basic processing unit includes a first processing 
portion for executing the process on the cell in real time 

15 and a second executing portion for executing the process 
on the cell while permitting a time lag. The second 
processing portion incorporates the additional executing 
portion. The second processing portion has a cell 
extracting portion, a cell processing portion and a cell 

20 inserting portion. The ceil extracting portion extracts 
header data contained the cell and alarm transfer cell 
data. The cell processing portion performs a plurality of 
processes on the basis of the header data and the alarm 
transfer cell data that are extracted by the cell extracting 

25 portion. The cell inserting portion controls the cell trans- 
mitted from the cell extracting portion on the basis of a 
result of the processing by the cell processing portion 
and inserts the alarm transfer cell data. 

The storage portion includes a plurality of storage 

30 blocks for storing data required for performing a plurality 
of additional processes on the cells. Each storage block 
is individually disconnectably connected to the basic 
processing unit. 

The cell processing portion further includes a 

35 header processing portion. The header processing por- 
tion selects, when the one or more storage blocks are 
connected, the connected storage blocks on the basis of 
the header data and the alarm transfer cell data that are 
extracted by the cell extracting portion and effects the 

40 additional processes by use of the data in the selected 
storage blocks. 

The cell processing portion includes a band man- 
agement portion, a header converting portion, an 
accounting portion and an alarm transfer cell manage- 

45 ment portion. The band management portion manages 
a band width to be used by the subscriber by giving an 
indication to dispose of the ceils if the number of cells 
exceeds a predetermined quantity on the basis of the 
header data. The header converting portion converts the 

50 virtual path identifier and the virtual channel identifier 
within the header data into ah output destination virtual 
path identifier and an output destination virtual channel 
identifier. The accounting portion collects pieces of 
accounting data by counting the number of cells. The 

55 alarm transfer cell management portion manages the 
alarm transfer cell data. 

The storage portion includes a band management 
memory, an accounting memory and a virtual channel 
memory. The band management memory stores the 
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data needed for the processing by the band manage- 
nnent portion. The accounting memory stores the 
accounting data required for the processing by the 
accounting portion. The virtual channel memory stores 
the data required for converting the virtual channel iden- 5 
tif ier by the header converting portion. 

(Third Invention) 

Further, a switching equipment according to a third 10 
invention performs a switching process of a cell having 
a fixed length that is composed of data and a cell header. 
The switching equipment comprises a line interface 
which accommodates a plurality of lines and processes 
the data from the respective lines on the unit of cell. The 15 
line interface includes individual units and a common 
unit. The individual units connected respectively to the 
plurality of lines accommodated therein individually per- 
form a cell process. The common unit connected to the 
individual units batch-processes the cells processed by 20 
the individual units. 

Each individual unit has a control portion for adding, 
to a cell header contained in the cell, an identification flag 
for identifying the individual unit itself and an item of con- 
trol data indicating whether or not the cell should be proc- 25 
essed per the individual unit. The cell processing portion 
determines whether or not the cell should be processed 
per line on the basis of an identification flag and control 
data that are added to a cell header in the cell transmitted 
from a control portion within each individual unit. 30 

The control portion adds, to the cell header, the con- 
trol data indicating whether or not the cell should be proc- 
essed per virtual path identifier added to the cell header 
in each of the cells sequentially inputted to each individ- 
ual unit. The cell processing portion determines whether 35 
or not the cell should be processed per virtual path iden- 
tifier on the basis of the control data added to the cell 
header in the cell transmitted from the control portion 
within each individual unit. 

40 

{Fourth Invention) 

Further, a switching equipment according to a fourth 
invention performs a switching process of a cell having 
a fixed length that is composed of data and a cell header. 45 
The switching equipment comprises a line interface 
which accommodates lines and processes the data from 
the line on the unit of cell. The line interface includes a 
control portion and a cell processing portion. The control 
portion adds control data indicating whether or not the so 
cell should be processed per virtual path identifier added 
to the cell header contained in each of the cells sequen- 
tially inputted. The cell processing portion determines 
whether or not the cell should be processed based on 
the control data added to the cell header within the cell 55 
transmitted from the control portion. 

The control portion adds, to the cell header, the con- 
trol data indicating whether or not the cell should be proc- 
essed per virtual path identifier added to the cell header 
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in each of the cells sequentially inputted. The cell 
processing portion determines whether or not the cell 
should be processed per virtual path identifier on the 
basis of the control data added to the cell header in the 
cell transmitted from the control portion. 

According to the present invention, if the line inter- 
face is not separated into the individual units and the 
common unit, and when the additional processing por- 
tion separated from the basic processing unit is con- 
nected to the basic processing unit, the additional cell 
processing can be done. 

Further, if the additional processing portion is not 
connected to the basic processing unit, a hardware 
quantity is reduced, and the services with respect to the 
cell processing can be thereby restricted. Moreover, if 
the line interface is separated into the individual units and 
the common unit, the services can be restricted based 
on the unit of the common unit. 

Furthermore, if the several processing blocks pro- 
vided in the additional processing unit are not connected 
to the basic processing unit, the services can be 
restricted by reducing a considerable quantity of the 
hardware. 

Further, the selecting portion selects the connected 
processing blocks, and therefore the additional cell proc- 
esses corresponding to the selected processing blocks 
can be performed. 

If the UPC portion is not connected to the basic 
processing unit, the band width that should be employed 
by the subscriber of the subscriber's terminal is not man- 
aged, and the services permitting the use of all the band 
widths can be therefore offered. If the accounting portion 
is not connected, since the number of cells is not 
counted, it is possible to offer the services for which the 
fixed charge is imposed irrespective of a using quantity 
of the cells. If the VCI converting portion is not con- 
nected, the virtual channel identifier is not converted, 
and. hence, it is feasible to offer the UVP services in 
which contents of the path can be freely used as In the 
case of a private line. 

Further, in the basic processing unit, the VPI con- 
verting portion carries out the basic process such as a 
process of converting the virtual path identifier into the 
output destination virtual path identifier. 

Moreover, the additional executing portion is already 
connected to the basic processing unit, and, if the stor- 
age portion is connected to the basic processing unit, 
the additional process can be also executed by use of 
the data stored in the storage portion. 

Additionally, the second processing portion exe- 
cutes the process on the cell while permitting the time 
lag but Is provided with part of the basic processing unit 
and the additional executing portion. The second 
processing portion carried out the cell processing com- 
mon to the part of the basic processing unit and the addi- 
tional executing portion on the basis of the extracted 
header data and alarm transfer cell data. Hence, it is 
impossible to outwardly arrange only the part of the basic 
processing unit, the additional executing portion and a 
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certain part of the cell processing portion. For this rea- 
son, only the storage portion is separated outside, and 
the additional celt processing can be executed. 

Further, if the several storage blocks are not con- 
nected to the basic processing unit, the services can be 
restricted by decreasing the considerable quantity of the 
hardware. 

Moreover, the header processing portion selects, 
when one or more storage blocks are connected, these 
connected storage blocks and is therefore capable of 
effecting the additional process by use of the data in the 
selected storage blocks. 

Furthermore, the cell processing portion manages 
the alarm transfer cell by way of the basic cell processing . 
The cell processing portion manages the band width in 
use and performs the header conversion and the 
accounting process by way of the additional cell process- 
ing. 

In addition, if the band management memory is not 
connected to the basic processing unit, it is possible to 
offer the services permitting the use of ail the band 
widths. If the accounting memory is not connected, the 
fixed accounting services can be offered. If the virtual 
channel memory is not connected, the UVP services can 
be offered. 

Furthermore, the cell processing portion determines 
whether or not the cell should be processed per line on 
the basis of the control data and the identification flag 
that are added to the cell header within the cell sent from 
the control portion in each individual unit, and hence the 
services can be restricted per line. Note that if the line 
interface is not separated into the individual units and the 
common unit, the cell services through the line can be 
restricted based on the control data. 

Further, the cell processing portion determines 
whether or not the cell should be processed per virtual 
path identifier on the basis of the control data added to 
the cell header in the cell transmitted from the control 
portion within each individual unit. Therefore, the cell 
services can be restricted per virtual path identifier input- 
ted to each line. Note that if the line interface is not sep- 
arated into the individual units and the common unit, the 
cell services can be restricted per virtual path identifier 
through the line on the basis of the control data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present inven- 
tion will become apparent during the following discussion 
in conjunction with the accompanying drawings, in 
which: 

FIG. 1 is a block diagram illustrating a construction 
of a switching equipment in accordance with an 
embodiment 1 of the present invention; 
FIG. 2 is a block diagram illustrating a construction 
of the switching equipment in accordance with an 
embodiment 2 of the present invention; 



FIG. 3 is a block diagram illustrating a construction 
of the switching equipment in accordance with an 
embodiment 3 of the present invention; 
FIG. 4 is a block diagram illustrating a construction 

5 of the switching equipment in accordance with an 

embodiment 4 of the present invention; 
FIG. 5 is a block diagram showing a line interface 
within an ATM switching equipment in accordance 
with an embodiment 5 of the present invention; 

10 FIG. 6 is a diagram showing a cell format in an ATM 
in the embodiment 5; 

FIG. 7 is a diagram showing a VPIA/CI conversion 
by use of an internal identifier in the embodiment 5; 
FIG. 8 is a flowchart showing operations of the line 
15 interface in the embodiment 5; 

FIG. 9 is a diagram illustrating a construction of the 
ATM switching equipment in accordance with an 
embodiment 6 of the preserrt invention; 
FIG. 10 is a diagram showing a construction of a 
20 common unit in the embodiment 6; 

FIG. 1 1 is a diagram illustrating the line interface of 
the ATM switching equipment in accordance with an 
embodiment 7 of the present invention; 
FIG. 12 is a diagram illustrating specific construc- 
ts tions of a block portion and a storage portion in the 
embodimerrt 7; 

FIG. 13 is a flowchart showing operations of the 
interface in the embodiment 7; 
FIG. 1 4 is a diagram illustrating a construction of the 
30 line interface in an embodiment 8 of the present 
invention; 

FIG. 1 5 is a diagram showing a construction of the 
line interface in an embodiment 9 of the present 
invention; 

35 FIG. 16 is a diagram showing control data in the 
embodiment 9; 

FIG. 17 is a flowchart showing operations of an 
accounting portion in the embodiment 9; 
FIG. 1 8 is a diagram of assistance in explaining serv- 
ed ice control per VPl in the embodiment 9; 

FIG. 1 9 is a diagram showing the line interface in the 
embodiment 9; 

FIG. 20 is a diagram illustrating an example of a con- 
struction of a conventional broadband ISDN; 

45 FIG. 21 is a diagram showing one example of a con- 
ventional dualized construction; 
FIG. 22 is a diagram showing a construction of a 
conventional subscriber tine interface; 
FIG. 23 is a diagram showing an SDH format; and 

50 FIG. 24 is a diagram showing cell mapping to an 
SDH frame. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 

Embodiments of a switching equipment according 
to the present invention will hereinafter be described. 
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{Embcxiimerrt 1) 

To start with, an embodiment 1 of the present inven- 
tion will be discussed. FIG. 1 is a block diagram illustrat- 
ing a configuration of the switching equipment in s 
accordance with the embodiment 1 of the present inven- 
tion. 

The switching equipment performs a switching proc- 
ess of a cell having a fixed length that is composed of 
data and a cell header. The switching equipment accom- to 
modates subscriber lines and includes a line interface 
10 for processing the data from the subscriber line on a 
cell unit. 

The line interface 10 includes a basic processing 
unit and an additional processing unit 7 connected to the is 
basic processing unit 5. The basic processing unit 5 
effects a basic processing with respect to the cell. The 
additional processing unit 7 is separated from the basic 
processing unit 5 but disconnectably connected to the 
basic processing unit 5 and performs additional proc- 20 
esses with respect to the cell. 

The basic processing unit 5 includes an SDH termi- 
nal portion 12, a cell synchronous portion 13, an 0AM 
portion 16, and MC portion 17. a VP I converting portion 
1 8a and a selecting portion 6. 25 

The SDH terminal portion 1 2 terminates a transmis- 
sion format of data transmitted via a line. The cell syn- 
chronous portion 13 connected to the SDH terminal 
portion 12 performs cell error control on the basis of 
header error control data written to a cell header con- 30 
tained in the cell and effects a cell synchronous detec- 
tion. 

The 0AM portion 16 connected to the cell synchro- 
nous portion 1 3 manages an alarm transfer cell. The MC 
portion 17 connected to the OAM portion 16 measures 35 
at least one of a cell error characteristic, a cell loss char- 
acteristic and a cell delay characteristic by use of a man- 
agement cell. The VPIA/CI converting portion 18a 
connected to the MC portion 1 7 converts a virtual path 
identifier written to the cell header contained in the cell 40 
into an output destination virtual path identifier. 

Further, the selecting portion 6, when one or more 
processing blocks within the additional processing unit 7 
are connected, selects the connected processing blocks 
and performs additional processes with respect to the 45 
ceil. 

The additional processing unit 7 includes a plurality 
of processing blocks for performing plurality of additional 
processes with respect to the cell. The respective 
processing blocks are individually disconnectably con- so 
nected to the basic processing unit 5. 

The additional processing unit 7 includes, as the plu- 
rality of processing blocks, a UPC (band management 
portion) 14, an accounting portion 15 and a VCI convert- 
ing portion 18b. ss 

The UPC portion 14 manages a band width which 
should be used by a subscriber of a subscriber's terminal 
by monitoring a flow quantity of cells. The accounting 
portion 1 5 collects pieces of accounting data by counting 



the number of cells. The VCI converting portion 18b con- 
verts the virtual channel identifier written to the cell 
header contained in the cell into an output destination 
virtual channel identifier. 

According to the thus constructed line interface, in 
case the additional processing unit 7 disconnectable 
from the basic processing unit 5 is connected to the basic . 
processing unit 5, the additional cell processing can be 
executed. 

Further, in case the additional processing unit 7 is 
not connected to the basic processing unit 5. it is possible 
to reduce a quantity of hardware and restrict services for 
the cell processing. Moreover, if the several processing 
blocks 14, 15, 18a incorporated Into the additional 
processing unit 7 are not connected to the basic process- 
ing unit 5, the services may be restricted by reducing a 
considerable quantity of hardware. 

Furthermore, the selecting portion 6 selects the con- 
nected processing block, and, therefore, the additional 
cell processing corresponding to the selected process- 
ing block can be performed. 

When the UPC portion 14 is not connected to the 
basic processing unit 5. the band width that should be 
used by the subscriber of the subscriber's terminal is not 
managed, and hence the services permitting the use of 
all the band widths can be offered. When the accounting 
portion 1 5 is not connected thereto, the number of cells 
is not counted, and it is therefore possible to offer the 
services for which a fixed charge is imposed irrespective 
of the cell using quantity. If the VCI converting portion 
1 8b is not connected, since the virtual channel identifier 
is not converted, it is feasible to offer such a UVP service 
that a content of the path is freely usable as in the case 
of a private line. 

Further, in the basic processing unit 5. the VP I con- 
verting portion 18a is capable of executing the basic 
process such as a process of converting the virtual path 
identifier into an output destination virtual path identifier. 

(Embodiment 2) 

Next, the switching equipment in an embodiment 2 
of the present invention will be explained. FIG. 2 is a 
block diagram illustrating a configuration of the switching 
equipment in accordance with the embodiment 2. Refer- 
ring to FIG. 2, the switching equipment performs the 
switching process of the cell having a fixed length that is 
composed of the data and the cell header. 

The switching equipment accommodating a plurality 
of lines includes a line interface 10A for processing the 
data given from each line on the cell unit. The line inter- 
face 10A includes an individual unit 31 and a common 
unit 32. 

The individual unit 31 is connected individually to 
each of the plurality of accommodated lines and individ- 
ually performs the cell processing. The common unit 32 
is connected to each individual unit 31 described above 
and batch-processes the cells processed by the individ- 
ual unit 31. 
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The common unit 32 includes the basic processing 
unit 5 and the additional processing unit 7. The basic 
processing unit 5 executes the basic processes with 
respect to the cells. The additional processing unit 7 is 
separated from the basic processing unit 5 but discon- 5 
nectable connected to the basic processing unit 5 and 
performs the additional processes with respect to the 
cells. 

Each individual unit 31 includes the SDH terminal 
portion 12 and the cell synchronous portion 13-TheSDH 10 
terminal portion 12 terminates the transmission format 
of data transmitted via the line. The cell synchronous por- 
tion 13 connected to the SDH terminal portion 12 per- 
forms the cell error control on the basis of the header 
error control data written to the cell header contained in 15 
the cell and effects the cell synchronous detection. 

The basic processing unit 5 within the common unit 
32 has the 0AM portion 1 6. the MC portion 1 7 connected 
to the OAM portion 16, the VP I converting portion 18a 
and the selecting portion 6. 20 

Further, the additional processing unit 7 includes the 
plurality of processing blocks for executing the plurality 
of additional processes with respect to the cells. The 
respective processing blocks are individually discon- 
nectably connected to the basic processing unit 5. 25 

The additional processing unit 7 includes the UPC 
14, the accounting portion 15 and the VCI converting 
portion 18b which have been described in the embodi- 
ment 1- Note that the respective portions given above 
have already been explained in the embodiment 1 , and 30 
hence the detailed discussion thereof will be omitted. 

Thus, according to the embodiment 2, the line inter- 
face 10A is separated into the individual unit 31 and the 
common unit 32, and therefore the services can be 
restricted based on the unit of the common unit 32. 35 

Further, if the several processing blocks incorpo- 
rated into the additional processing unit 7 are not con- 
nected to the basic processing unit 5, the services can 
be restricted by reducing a considerable quantity of hard- 
ware. 40 

Furthermore, the selecting portion 6 selects the con- 
nected processing block, and, therefore, the additional 
cell processing corresponding to the selected process- 
ing block can be carried out. 

Incidentally, the effect when the UPC portion 7. the 45 
accounting portion 15 and the VCI converting portion 
18b are not connected to the basic processing unit 5 is 
the same as that in the embodiment 1. In the basic 
processing unit 5, the VPI converting portion 1 8a is capa- 
ble of effecting the basic process such as a process of 50 
converting the virtual path identifier into the output des- 
tination virtual path identifier. 

(Embodiment 3) 

55 

Next, an embodiment 3 of the switching equipment 
of the present invention will be discussed. FIG. 3 is a 
block diagram illustrating a configuration of the switching 
equipment in accordance with the embodiment 3 of the 



14 

present invention. The switching equipment performs the 
switching process of the cell having a fixed length that is 
composed of the data and the cell header. The switching 
equipment accommodating a plurality of lines includes a 
line interface 10B for processing the data given from 
each line on the cell unit. The line interface 10B includes 
the individual unit 31 and the common unit 32. 

The individual unit 31 is connected individually to 
each of the plurality of accommodated lines and individ- 
ually performs the cell processing. The common unit 32 
is connected to each individual unit 31 described above 
and has a cell processing portion 1 66 for batch-process- 
ing the cells processed by the individual unit 31. 

Each of the individual units 31 includes a control por- 
tion 39 for adding an identification flag for identifying a 
self individual unit to the cell header contained in the cell 
as well as adding an item of control data indicating 
whether or not the cell is to be processed per individual 
unit to the cell header contained therein. 

The cell processing portion 166 determines whether 
or not the cell is to be processed per line on the basis of 
the control data and the identification flag that are added 
to the cell header within the cell transmitted from the con- 
trol portion of each individual unit. 

In accordance with the third embodiment 3 
described above, the cell processing portion 166 deter- 
mines whether or not the cell is to be processed per line 
on the basis of the control data and the identification flag 
that are added to the cell header within the cell transmit- 
ted from the control portion 39 within each individual unit, 
and hence the services can be restricted per line. 

(Embodiment 4) 

Next, the switching equipment in accordance with an 
embodiment 4 of the present invention will be explained. 
FiG. 4 is a block diagram illustrating a configuration of 
the switching equipment in accordance with the embod- 
iment 4. The switching equipment performs the switching 
process of the cell having a fixed length that is composed 
of the data and the cell header. The switching equipment 
accommodating the lines includes a line interface IOC 
for processing the data given from the line on the cell unit. 

The line interface IOC includes the control portion 
39 and the cell processing portion 166. Configurations 
of the control portion 39 and the cell processing portion 
166 are the same as those in the embodiment 3. 

Thus, according to the embodiment 4, the line inter- 
face IOC is not separated into the individual unit 31 and 
the common unit 32, and, therefore, the cell services 
through the line can be restricted based on the control 
data. 

(Embodiment 5) 

FIG. 5 is a block diagram illustrating a configuration 
of the line interface within the ATM switching equipment 
in an embodiment 5. The embodiment 5 is more specific 
than the embodiment 1 . A line interface 3A shown in FIG. 
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5 is provided between the subscriber's terminal 1 and a 
switch 4. 

The line interface 3A is an interface for converting 
signals transmitted with a synchronous digital hierarchy 
(SDH) from the subscriber's terminal 1 into an ATM for- s 
mat and transmitting the signals to the switch 4. The 
switch 4 switches over an internal signal path in order to 
transmit the generated cells based on the ATM format to 
one of transit lines. 

The line interface 3A is constructed of a basic io 
processing unit 5A for performing the basic processes 
with respect to the cells and an additional processing unit 
7A, is separated from the basic processing unit 5A but 
disconnectably connected to the basic processing unit 
5A. for effecting the additional processes with respect to is 
the cells. 

The basic processing unit 5A includes the OE/EO 
converting portion 1 1 , the SDH terminal portion 12 con- 
nected to the OE/EO converting portion 1 1 , the cell syn- 
chronous portion 13 connected to the SDH terminal 20 
portion 12 and an internal identifier converting portion 
1 83 for a VP-SW, which is connected to the cell synchro- 
nous portion 13. 

The basic processing unit 5A includes a selector 6a 
connected to the VP-SW internal identifier converting 25 
portion 183. a selector 6b connected to the selector 6a 
and a selector 6c connected to the selector 6b. The basic 
processing unit 5A further includes the OAM portion 16 
connected to the selector 6c, the MC portion 17 con- 
nected to the OAM portion 16, a header converting por- 30 
tion 18c connected to the MC portion 17 and a 
microprocessor 19. 

Also, the additional processing unit 7A is con- 
structed of printed boards PB1 - PB3. The printed board 
PB1 is provided with a VC-SW internal identifier convert- 35 
ing portion 185. The printed board PB2 is provided with 
the UPC portion 14. while the printed board PB3 is pro- 
vided with the accounting portion 15. 

When the printed board PB1 is disconnectably con- 
nected via terminals PI ' - P3' to corresponding terminals 40 
PI - P3 of the basic processing unit 5A. the VC-SW inter- 
na! identifier converting portion 1 85 is connectable to an 
internal identifier converting portion 1 83 for a VP-SW, the 
selector 6a and the microprocessor 19. The VP-SW 
internal identifier converting portion 183, when con- 45 
nected to the basic processing unit 5A, outputs a con- 
nection signal to the selector 6a. 

When the printed board PB2 is disconnectably con- 
nected via terminals P4' - P6' to corresponding terminals 
P4 - P6 of the basic processing unit 5A, the UPC portion so 
14 is connectable to the selectors 6a, 6b and the micro- 
processor 19. The UPC portion 14, when connected to 
the basic processing unit 5A, outputs a connection signal 
to the selector 6b. 

When the printed board PB3 is disconnectably con- ss 
nected via terminals P7' - P9' to corresponding terminals 
P7 - P9 of the basic processing unit 5A, the accounting 
portion 1 5 is connectable to the selectors 6b, 6c and the 
microprocessor 19. The accounting portion 15, when 
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connected to the basic processing unitSA, outputs a con- 
nection signal to the selector 6c. 

The OE/EO converting portion 11 converts the 
photo signal from the subscriber line 53 composed of the 
optical cable into the electric signal or reversely converts 
the electric signal into the photo signal. The SDH termi- 
nal portion 12 terminates the SDH format transmitted 
from the subscriber's terminal 1 . 

The cell synchronous portion 13 effects the cell error 
control on the basis of the header error control data writ- 
ten to the cell header and carries out the cell synchro- 
nous detection. 

Tlie UPC portion 1 4 manages the band width which 
should be used by the subscriber by monitoring a traffic 
density. The accounting portion 15 collects the account- 
ing data by counting the number of cells inputted. The 
OAM portion 16 manages the alarm transfer manage- 
ment cell. The MC portion 17 monitors a cell quality by 
measuring the cell error characteristic, the cell loss char- 
acteristic and the cell delay characteristic by use of an 
MC cell. 

The selector 6a selects, when the printed board PB1 
is connected to the basic processing unit 5A, the VC-SW 
internal identifier converting portion 185 on the basis of 
the connection signal transmitted from the printed board 
PB1. The selector 6b selects, when the printed board 
PB2 is connected to the basic processing unit 5 A. the 
UPC portion 14 on the basis of the connection signal 
transmitted from the printed board PB2. The selector 6c 
selects, when the printed board PB3 is connected to the 
basic processing unit 5A, the accounting portion 15 on 
the basis of the connection signal transmitted from the 
printed board PB3. 

The microprocessor 19 controls the VP-SW Internal 
identifier converting portion 183. the VC-SW internal 
identifier converting portion 1 85, the UPC portion 1 4, the 
accounting portion 15. the OAM portion 16. the MC por- 
tion 17 and the VPI converting portion 18a. 

FIG. 6 shows a cell format in the ATM. The cell is 
composed of a 5-byte header and a 48-byte data field. 
A cell 200 shown in FIG. 6 is composed of a header 201 
and a data field 202. 

The header 201 consists of a piece of 4-bit flow con- 
trol data (GFC; Generic Flow Control), an 8-bit VPI, a 12- 
bit VCI, a piece of 3-bit cell format data (PTI; Payload 
Type Identifier), a piece of cell disposal priority data 
(CLP; Cell Loss Priority) and a piece of 8-bit header con- 
trol data (HEC: Header Error Control). 

FIG. 7 illustrates a VPI/VCI conversion by use of the 
internal identifier. Referring to FIG. 7. a header convert- 
ing portion 18c, a VPI/VCI conversion table 182 before 
being reduced, the VP-SW internal identifier converting 
portion 1 83 , the VC-SW internal Identifier converting por- 
tion 185 and an internal identifier conversion table 184 
(184a, 184b) are provided. 

In the VPI/VCI conversion table 182, tag data (TAG) 
and an output destination VPI (network node interface; 
NNI) are allocated to the VPI (user node interface; UNI) 
inputted. 
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Referring again to FIG. 7, the VPIA/CI of the VPIA/CI 
conversion table 182 is reduced by use of the internal 
identifier. In the VPIA/CI conversion table 182, the VPI 
of the UNI is set to 3 bits; the VCI thereof is set to 5 bits; 
the VPI of the NNI is set to 12 bits; and the VCI thereof 
is set to 16 bits. The TAG is set to 12 bits. 

The VP-SW internal identifier converting portion 1 83 
converts a 3-bit VPI and a 1-bit UVP (data indicating 
whether or not only UVP services are conducted without 
effecting the VC conversion) into a 6-bit internal identi- 
fier. The VC-SW internal identifier converting portion 185 
converts a 5-bit VCI into the 6-bit internal identifier. 

The header converting portion 18c converts the 
internal identifier converted by the VP-SW internal iden- 
tifier converting portion 183 into the output destination 
VPI in accordance with the internal identifier conversion 
table 184a. 

The header converting portion 18c converts the 
internal identifier converted by the VC-SW internal iden- 
tifier converting portion 185 into the output destination 
VCI in accordance with the internal identifier conversion 
table 184b, 

A memory quantity is reduced by restricting the 
number of all the VCIs simultaneously using the plurality 
of VPs by use of the above-described internal identifier. 

Next, the operation of the line interface in the thus 
constructed embodiment 5 will be explained. FIG. 8 is a 
flowchart showing the operation of the line interface in 
the embodiment 5. At first, the selector 6a determines 
whether or not the VC-SW internal identifier converting 
portion 185 is connected to the basic processing unit 5A 
by a connection signal given from the printed board PB1 
(step 101). 

Herein, if the VC-SW internal identifier converting 
portion 185 is not connected to the basic processing unit 
5A. the selector 6a selects the VP-SW Internal identifier 
converting portion 183, and. therefore, the VP-SW inter- 
nal identifier converting portion 1 83 performs an internal 
identifier converting process (step 1 02). That is, as illus- 
trated in FIG. 7, the VPI and UVP are converted into the 
internal identifier. 

Whereas if the VC-SW internal identifier converting 
portion 1 85 is connected to the basic processing unit 5A. 
the selector 6a selects the VC-SW internal identifier con- 
verting portion 185, and hence the VC-SW internal iden- 
tifier converting portion 185 carries out the internal 
identifier converting process (step 103). That is, as 
shown in FIG. 7, the VCI is converted into the internal 
identifier. 

Next, the selector 6b determines whether or not the 
UPC portion 1 4 is connected to the basic processing unit 
5 A from the connection signal given from the printed 
board PB2 (step 104). 

Herein, if the UPC portion 1 4 is not connected to the 
basic processing unit 5A, the operation proceeds to a 
process of step 106 without performing the process of 
the UPC. In this case, the services permitting all the band 
widths can be offered by reducing the hardware quantity. 



Whereas if the UPC portion 14 is connected to the 
basic processing unit 5A. the selector 6b selects the UPC 
portion 1 4, and hence the UPC portion 1 4 carries out the 
UPC process (step 105). That is. the user's band width 

5 is managed. 

Next, the selector 6c determines whether or not the 
accounting portion 1 5 is connected to the basic process- 
ing unit 5A by the connection signal given from the 
printed board PB3 (step 106). 

10 Herein, if the accounting portion 1 5 is not connected 
to the basic processing unit 5A, the operation proceeds 
to a process of step 1 08 without performing the account- 
ing process. In this instance, the services for which a 
fixed charge is imposed without depending on a cell 

15 using quantity can be offered by reducing the hardware 
quantity. 

Whereas if the accounting portion 15 is connected 
to the basic processing unit 5A, the selector 6c selects 
the accounting portion 15, and therefore the accounting 

20 portion 15 effects the accounting process (step 107). 
That is, the charge is imposed corresponding to the 
count number of cells. 

Further, the GAM portion 1 6 performs an GAM proc- 
ess with respect to the cell (step 108). The MC portion 

25 1 7 effects an MC process on the cell (step 109). 

Next, the header converting portion 18c executes a 
header converting process with reference to the internal 
identifier conversion table 184 (step 1 10). Herein, if the 
VC-SW internal identifier converting portion 185 is not 

30 connected to the basic processing unit 5A, the header 
converting portion 18c converts the internal identifier 
converted by the VP-SW internal identifier converting 
portion 1 83 into the output destination VPI by use of the 
internal identifier conversion table 1 84a. 

35 That is, in this case, the UVP services by which con- 
tents of the path can be freely usable as in the case of 
the private line can be actualized by reducing the hard- 
ware quantity. 

Whereas if the VC-SW internal identifier converting 

40 portion 1 85 is connected to the basic processing unit 5A, 
the header converting portion 1 8c converts the internal 
identifier converted by the VC-SW internal identifier con- 
verting portion 1 85 into the output destination VCI by use 
of the internal identifier conversion table 184b. 

45 Note that the UPC portion 14, the accounting portion 
15, the VC-SW internal identifier converting portion 185 
are individually connectable to the basic processing unit 
5A. 

50 {Embodiment 6) 

Next, an embodiment 6 of the present invention will 
be discussed. The embodiment 6 is more specific than 
the embodiment 2. FIG. 9 illustrates a configuration of 
55 the line interface in the embodiment 6 of the present 
invention. 

A line interface 3B in the embodiment 6 includes 
individual units 31 B and one common unit 32B. 
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Each of the individual units 31 B (31 B-1 through 31 B- 
N) is individually connected to each of the plurality of sub- 
scriber's terminals 1 via the subscriber line and individ- 
ually performs the cell processing. The common unit32B 
is connected to all these individual units and batch-proc- 
esses the cell processed by each individual unit 31 B. 

Each of the individual units 31 B-1 through 31B-N 
processes the data transmitted from the subscriber's ter- 
minal 1 on the cell unit and transfers the data to the com- 
mon unit 32B. Each of the individual units 31 B-1 through 
31B-N is constructed of the OE/EO converting portion 
1 1 , the SDH terminal portion 1 2 connected to the OE/EO 
converting portion 1 1 , the cell synchronous portion 13a 
connected to the SDH terminal portion 12, a common 
interface (INF) 38 connected to the cell synchronous por- 
tion 13a and the common unit 32B. The common inter- 
face INF 38 transfers the cell data via a signal line 54 to 
the common unit 32B. 

Note that the OE/EO converting portion 1 1 and the 
SDH terminal portion 12 have already been explained, 
and therefore their explanations will be herein omitted. 
The cell synchronous portion 13a effects the cell syn- 
chronous detection and adds an identification flag for 
identifying a self individual unit to the cell header of the 
cell. 

The common unit 32B transfers the cells from the 
plurality of individual units 31 B-1 through 31B-N to the 
switch 4. The common unit 32B includes the basic 
processing unit 5B and the additional processing unit 7A 
disconnectably connected to the basic processing unit 
5B. 

FIG. 10 illustrates a configuration of the common 
unit in the embodiment 6. As shown in FIG. 1 0, the basic 
processing unit 5B includes a multiplexing/demultiplex- 
ing portion 81 connected to each individual unit and also 
to the VP-SW internal identifier converting portion 183. 
the selectors 6a - 6c, the OAM portion 1 6, the MC portion 
1 7, the header converting portion 1 8c and the microproc- 
essor 19a. Note that the configurations of the selectors 
6a - 6c, the OAM portion 16, the MC portion 17 and the 
header converting portion 18c are the same as those in 
the embodiment 5, and hence their explanations will be 
herein omitted. 

The multiplexing/demultiplexing portion 81 multi- 
plexes the cell transmitted from each of the individual 
units 31 B-1 to 31B-N or demultiplexes the cell with 
respect to each individual unit 31. The microprocessor 
19a controls the multiplexing/demultiplexing portion 81 
and other respective portions. 

A switching equipment processor 190 notifies the 
respective individual units 31 B-1 to 31B-N of trouble 
monitoring commands for monitoring troubles in the indi- 
vidual units 31 B-1 through 31B-N as well as of control 
commands for controlling the individual units 31 B-1 
through 31 B-N. The switching equipment processor 190 
is connected to the microprocessor 19a. 

The description given above has dealt with the cell 
transfer from the subscriber's terminal 1 via the line inter- 
face 3B to the switch 4. Reversely to this order, however. 



the cell can be transferred from the switch 4 via the line 
interface 3B to the subscriber's terminal 1 . 

Note that the additional processing unit 7A has 
already been explained in the embodiment 5, and, 

5 hence, the explanation thereof will be herein omitted. 

According to the above construction, the respective 
cells processed in the individual units 31 B-1 through 
31 B-N are batch-processed by the basic processing unit 
5B incorporated into the common unit 32B. The basic 

10 processing unit 5B identifies each cell on the basis of the 
identification flag added to the cell header in order to dis- 
tinguish the cells of the respective individual units. That 
is, the OAM portion 1 6, the MC portion 1 7 and the header 
converting portion 18c within the basic processing unit 

15 5B are commonized to the individual units 31 B-1 through 
31 B-N. and consequently the downsizing of the line inter- 
face 3B can be attained. 

Further, the UPC portion 14, the accounting portion 
15, the VC-SW internal identifier converting portion 185 

20 within the additional processing unit 7A can be con- 
nected to the basic processing unit 5A. and, therefore, 
the same effects as those in the embodiment 5 can be 
obtained. 

Moreover, if the line interface is separated into the 
25 individual units and the common unit, the services can 
be offered based on the unit of the common unitr' 

<Embodiment 7) 

30 Next, an embodiment 7 of the present invention will 
be discussed. FIG. 1 1 illustrates the line interface in the 
embodiment 7. In accordance with the embodiment 7, 
there will be explained an example where a line interface 
3C is provided corresponding to the subscriber's line. 

35 One subscriber's terminal 1 is connected via the 
subscriber's line 53 to the line interface 3C. The line inter- 
face 3C is constructed such that switch 4 is connected 
to an output of the line Interface 3C- That is. this line inter- 
face 3C is provided corresponding to one subscriber's 

40 terminal 1. 

Herein, the line interface 3C has such a character- 
istic that the line interface 3C is separated into a process- 
ing unit for processing the cell in real time and a 
processing unit for processing the cell so as to allow a 

45 time lag, and a storage portion defined as part of the 
additional processing unit is separated outside. 

The line interface 3C includes the OE/EO converting 
portion 1 1 , the SDH terminal portion 1 2, the cell synchro- 
nous portion 13, the MC portion 17. a block portion 160, 

50 a storage portion 170 and a microprocessor 19c. The 
microprocessor 19c controls the MC portion 17 and the 
block portion 160. 

The MC portion 1 7 monitors the cell quality by meas- 
uring the cell error characteristic, the cell loss character- 

55 istic and the cell delay characteristic by use of the MC 
cell. For this purpose, the MC portion 17 is required to 
make coincident extraction/insertion timings of the MC 
cell. That is, the MC cell is processed in real time. 
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The block portion 1 60 blocks the processes that are 
allowed even if there is a deviation between the extrac- 
tion/insertion timings of the OAM cell and the header 
data. 

The block portion 1 60 blocks, e.g., the UPC portion 5 
14, the accounting portion 15, the OAM portion 16 and 
the header converting portion 18. 

FIG. 12 illustrates specific configurations of the block 
portion and the storage portion. The block portion 160 
includes a cell extracting portion 1 62, a cell inserting per- io 
Won 164 and a cell processing portion 166. The cell 
extracting portion 162 extracts the header data and a 
preset item of specified OAM cell data from the cells 
inputted and outputs these items of data to the cell 
processing portion 166.. 15 

The cell processing portion 1 66 is constructed of the 
OAM portion 16 defined as part of the basic processing 
unit explained in the embodiment 5, an additional exe- 
cuting portion 7c already connected to the interior of the 
basic processing unit, a header processing portion 1 67 20 
and a memory 168. The additional executing portion 7c 
comprises the UPC portion 14. the accounting portion 
15 and the header converting portion 18. The construc- 
tion is that the respective portions of the additional exe- 
cuting portion 7c and the OAM portion 16 within the cell 25 
processing unit 166 employ the cell extracting portion 
162 and the cell inserting portion 164 in common. 

On the other hand, the storage portion 1 70 is dis- 
connectably connected to the block portion 160. The 
storage portion 170 is constructed of a UPC memory 30 
1 70a for storing necessary items of data for the process- 
ing of the UPC portion 14. an accounting memory 170b 
for storing necessary items of data for the processing of 
the accounting portion 15 and a VCI conversion memory 
1 70c for storing necessary items of data for the VCI con- 35 
version processing. These memories are individually 
connected to the block portion 1 60. The memory 1 68 
stores a various items of data. 

The UPC portion 14 inputs the header data 
extracted by the cell extracting portion 162 and deter- 40 
mines whether or not an inflow of the cells is permitted 
based on this item of header data. If the cell inflow is not 
permitted, the UPC portion 1 4 gives an indication to dis- 
pose of the cells to the cell inserting portion 164. 

The accounting portion 15 inputs the header data 45 
extracted by the cell extracting portion 162 and counts 
the number of cells on the basis of this item of header 
data, thereby collecting the accounting data. 

The header converting portion 18 inputs the header 
data extracted by the cell extracting portion 1 62, converts so 
this item of header data into a new item of header data 
and outputs the thus converted header data to the cell 
inserting portion 164. 

The OAM portion 1 6 inputs an item of OAM cell data 
extracted by the cell extracting portion 162 and effects a 55 
cell receiving process and a creation of the OAM cell on 
the basis of the OAM cell data. 

The cell inserting portion 164 disposes of the cells 
in accordance with a cell disposal indication sent from 



the UPC portion 14 within the cell processing portion 
166. The cell inserting portion 164 re-adds the new 
header data to the cell header in accordance with the 
new header data sent from the header converting portion 
1 8 within the cell processing portion 1 66. The cell insert- 
ing portion 1 64 inserts the OAM cell in accordance with 
the OAM cell data sent from the OAM portion 16 within 
the cell processing portion 166. 

The header converting portion 167 processes the 
cells on the basis of the extracted header data and OAM 
cell data and checks whether or not each of the portions 
within the storage portion 170 is connected to the block 
portion 160. 

Next, the operations of the thus constructed embod- 
imentSwill be described with reference to FIG. 13. Refer- 
ring to FIG. 13, the operations of the block portion 160 
and the storage portion 1 70 will be explained. To begin 
with, in the block portion 160, the cell extracting portion 
16 separates the cell header from the cell (step 301). 
Thereupon, the header processing portion 167 checks 
whether or not the UPC memory 1 70a is connected to 
the block portion 160 (step 302). 

Herein, if the UPC memory 1 70a is connected to the 
block portion 160, the header processing portion 167 col- 
lects pieces of data for the UPC from the UPC memory 
170a (step 303). 

Whereas if the UPC memory 1 70a is not connected 
to the block portion 160, the header processing portion 
167 does not collect the UPC data but proceeds to a 
process of step 304. 

Next, the header processing portion 167 checks 
whether or not the accounting memory 170b is con- 
nected to the block portion 160 (step 304). 

Herein, if the accounting memory 1 70b is connected 
to the block portion 160. the header processing portion 
1 67 collects pieces of accounting data from the account- 
ing memory 1 70b (step 305). 

Whereas if the accounting memory 1 70b is not con- 
nected to the block portion 160, the header processing 
portion 1 67 does not collect the accounting data but pro- 
ceeds to a process of step 306. 

Subsequently, the header processing portion 167 
checks whether or not the VCI conversion memory 1 70c 
is connected to the block portion 160 (step 306). 

Herein, if the VCI conversion memory 170c is con- 
nected to the block portion 160, the header processing 
portion 167 collects pieces of VCI conversion data from 
the VCI conversion memory 170c (step 307). 

Whereas if the VCI conversion memory 170c is not 
connected to the block portion 160, the header process- 
ing portion 167 does not collect the VCI conversion data 
but proceeds to a process of step 308. 

Further, the header processing portion 167 collects 
other items of data from the memory 168 and outputs 
the UPC data, the accounting data and the VCI conver- 
sion data to corresponding processing portions. 

That is, the OAM portion 16 performs the OAM proc- 
ess on the OAM cell contained in the header (step 309a). 
Further, the UPC portion 1 4, if the UPC memory 1 70a is 
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connected, executes the UPC process on the basis of 
the UPC data (step 309). 

The accounting portion 15, if the accounting mem- 
ory 1 70b is connected, performs the accounting process 
on the basis of the accounting data (step 309c). The 
header converting portion 18. if the VCI conversion 
memory 1 70c is connected, carries out the header proc- 
ess on the basis of the VCI conversion data (step 309d). 
Moreover, the cell inserting portion 164 performs a cell 
inserting process (step 310). 

As discussed above, according to the embodiment 
7, the UPC portion 14. the accounting portion 15, the 
header converting portion 18 and the OAM portion 16 
that are provided in the block portion 160 employ one 
cell extracting portion 162 and one cell inserting portion 
164 in common, and consequently the downsizing of the 
line interface 3C can be attained. 

Further, the OAM portion partly constituting the 
basic processing unit, the UPC portion 14 and the 
accounting portion 1 5 that partly constitute the additional 
processing unit and also the header converting portion 
1 8 are disposed together in the block portion 1 60 for per- 
forming the common processes, and. therefore, only a 
certain portion can not be separated. For this reason, the 
UPC memory 170a for storing the data needed for the 
additional processing, the accounting memory 170b and 
the VCI conversion memory 1 70c are separated outside. 

Accordingly, if the UPC memory 170a is not con- 
nected, the all-band-width services can be offer by fur- 
ther reducing the hardware quantity. If the accounting 
memory 170b is not connected, the fixed accounting 
process can be provided by further reducing the hard- 
ware quantity, if the VCI conversion memory 1 70c is not 
connected, the UVP services through the private line can 
be offered by further reducing the hardware quantity. 

(Embodiment 8) 

FIG. 1 4 illustrates a configuration of the line interface 
in an embodiment 8. The embodiment 8 provides a com- 
bination of the separate configuration of the individual 
unit and the common unit in the embodiment 6 with the 
separate configuration of the storage portion 170 from 
the block portion 160 in the embodiment 7. 

Referring to FIG. 1 4, a line interface 3D includes the 
individual units 31B-1 through 31B-N, a common unit 
32D connected to each of the individual units 31B-1 
through 31B-N. the switching equipment processor 190 
connected to the common unit 32D and the storage por- 
tion 170. 

The configuration of each of the individual units 31 B- 
1 through 31B-N has already been explained in the 
embodiment 6, and hence the detailed description 
thereof will be omitted. The common unit 32D is con- 
structed of the MC portion 17. the multiplexing/demulti- 
plexing portion 81 connected to each of the individual 
units, the block portion 160 connected to the multiplex- 
ing/demultiplexing portion 81 and the microprocessor 
19d for controlling these portions. The storage portion 



170 is disconnectably connected to the block portion 
160. 

The configurations of the block portion 160 and the 
storage portions 170 have already been explained in 
5 FIG. 1 2, and therefore their detailed descriptions will be 
omitted. 

According to the above construction, since the same 
effects as those in the embodiments 6 and 7 are simul- 
taneously obtained, the effect of the embodiment 8 is 
10 large. 

{Embodiment 9> 

Next, an embodiment of the present invention will be 
IS discussed. FIG. 15 illustrates the line interface in the 
embodiment 9. In the embodiments 6 and 8, the services 
have been offered based on the unit of the common unit. 
In contrast with this, services different from per individual 
unit are offered in the embodiment 9. 
20 Hereinafter, the construction of the embodiment 9 
will be explained. A line interface 3E includes a plurality 
of individual units 31 E-1 through 31 E-N, a common unit 
32E connected to each of the individual units and the 
switching equipment processor 190 connected to the 
25 common unit 32E. 

Each of the individual units 31 E-1 through 31 E-N 
has the OE/EO converting portion 1 1 , the SDH terminal 
portion 12, the cell synchronous portion 13b, a control 
portion 39A connected to the cell synchronous portion 
30 13b and the common interface INF 38. 

The common unit 32E incorporates the multiplex- 
ing/demultiplexing portion 81. the MC portion 17, the 
OAM portion 1 6. the UPC portion 1 4. the accounting por- 
tion 1 5, the VPI/VCI converting portion 18 and the micro- 
35 processor 19 for controlling these portions. 

The switching equipment processor 1 90 inputs, from 
an switching center, an item of control data indicating 
whether or not a fixed charge declared by the subscriber 
should be imposed and outputs this item of data to the 
40 control portion 39A. 

Each control portion 39A adds an identification flag 
for identifying the control portion itself and an item of con- 
trol data indicating whether or not the self control portion 
should executes the accounting process, the UPC proo- 
fs ess and the OAM process with respect to the cell to the 
cell header contained in the cell and then outputs them 
to the cell synchronous portion 13B. 

FIG. 1 6 shows the control data. As illustrated in FIG. 
16, control data '100' consists of 3 bits, and a high-order 
50 1 bit is an accounting invalid bit. The accounting invalid 
bit '1 ' indicates that no accounting process is carried out. 

That is, the fixed charge is imposed irrespective of 
a count value of the number of cells. The next 1 bit is a 
UPC invalid bit which is herein set to '0' and hence indi- 
55 cates that the UPC process is to be conducted. A low- 
order bit is an OAM invalid bit which is herein set to '0' 
and therefore indicates that the OAM process is to be 
performed. 
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The microprocessor 19 of the common unit 32E 
determines whether or not the above process should be 
effected on the cell per line on the basis of the control 
data and the identification flag that are added to the cell 
header in the cell sent from the control portion 39A within 
each individual unit. 

Next, the accounting process per individual unit will 
be explained with reference to FIG. 1 7. At the first onset, 
the subscriber declares receiving the imposition of the 
fixed charge on the unillustrated switching center. The 
switching equipment processor 190 outputs the control 
data shown in FIG. 16 on the basis of the above decla- 
ration. Each control portion 39A transfers the identifica- 
tion flag and the control data to the common unit 32E via 
the cell synchronous portion (step 501). 

On the other hand, the common unit 32E recognizes 
which individual unit to apply in accordance with the iden- 
tification flags among the identification flags and the con- 
trol data that are contained in the headers of the 
respective cells sequentially inputted. The microproces- 
sor 1 9 determines whether or not the accounting process 
should be effected on the cell per line on the basis of the 
control data (step 502). 

In the example illustrated in FIG. 16, the accounting 
invalid bit is 1, and, therefore, the fixed charged is 
imposed on that line (step 503). Further, other UPC and 
OAM processes are normally conducted. 

On the other hand, the accounting invalid bit is 0 
depending on the individual unit. In this case, the 
accounting process is to be implemented (step 504). 

Thus, the control data is transmitted per individual 
unit to the common unit, and hence the fixed accounting 
services can be offered based on the unit of the individual 
unit. 

Note that the control data is written to the cell header 
in the embodiment but may be transferred directly to the 
common unit 32E from, e.g., other line. 

Moreover. FIG. 18 illustrates a modified example of 
the embodiment 5. Referring to FIG. 1 8. a control portion 
39B sets the control data different per VP I in response 
to an indication given from the switching equipment proc- 
essor 190 and outputs the control data different per VP I 
to the cell synchronous portion 13c. For example, the 
third VPI is set to '010*. while the fourth VPI is set to '1 1 0'. 

Accordingly, the UPC process is not effected in the 
third VPI. That is, all the band widths are to be used. In 
the fourth VPI, the UPC process and the OAM process 
are not conducted. According to the above-described 
construction, the services different per VPI can be 
offered. 

(Embodiment 10) 

Next, an embodiment 1 0 of the present invention will 
be described. In the embodiment 10, a line interface 3F 
is provided for every subscriber line. The line interface 
3F includes the OE/EO converting portion 1 1 , the SDH 
terminal portion 12. the cell synchronous portion 1 3, the 
control portion 39A connected to the cell synchronous 



portion, the UPC portion 14, the accounting portion 15. 
the OAM portion 16, the MC portion 1 7. the VPIA/CI con- 
verting portion 18 and the microprocessor 19. 

The control portion 39A outputs the control data 

5 explained in the embodiment 5 to the cell synchronous 
portion 1 3b. The microprocessor 1 9 determines whether 
or not the cell should be processed based on the control 
data added to the cell header within the cell sent from 
the cell synchronous portion 13b. 

10 Thus, even if the single line interface is provided cor- 
responding to the single subscriber line, the services dif- 
ferent depending on the invalid bit can be offered. 

Further, even if the single line interface is provided 
corresponding to the single subscriber line, the control 

15 data may be set per VPI. In this case, the services dif- 
ferent per VPI can be offered. 

It is apparent that, in this invention, a wide range of 
different working modes can be formed based on the 
invention without deviating from the spirit and scope of 

20 the invention. This invention is not restricted by its spe- 
cific working modes except being limited by the 
appended claims. 

Claims 

25 

1 , A switching equipment for switching a cell having a 
fixed length including a data and a header, said 
switching equipment comprising: 

a line interface, accommodating a transmis- 
30 sion line, for processing the cell received from the 
transmission line, 

said line interface including: 

(a) a first processing unit for effecting a basic 
35 process on the cell; and 

(b) a second processing unit, operativelly con- 
nected to said first processing unit, for perform- 
ing an additional process on the cell. 

40 2. Aswitching equipment according to claim 1, wherein 
said second processing unit includes a plurality of 
processing blocks for performing a plurality of addi- 
tional processes on the cell, said each processing 
block being individually disconnectably connected to 

45 said basic processing unit. 

3. A switching equipment according to claim 2, wherein 
said first processing unit further includes a selecting 
portion for selecting, in case one or more processing 

50 blocks within said second processing unit are con- 
nected, said connected processing blocks and per- 
forming an additional process on the cell. 

4. A switching equipment according to claim 1, wherein 
55 said first processing unit includes: 

a terminal portion for terminating a transmis- 
sion format of the data sent via the transmission line; 

a cell synchronous portion, connected to said 
terminal portion, for performing a cell synchronous 
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detection by effecting cell error control on the basis 
of an item of header error control data written to the 
celt header contained in the cell; 

an alarm transfer cell management portion, 
connected to said cell synchronous portion, for 5 
managing an alarm transfer cell: 

a monitoring cell portion, connected to said 
alarm transfer cell management portion, for meas- 
uring at least one of a cell error characteristic, a cell 
loss characteristic and a cell delay characteristic by w 
use of a monitoring cell; and 

a virtual path identifier converting portion, 
connected to said monitoring cell portion, for con- 
verting a virtual path identifier written to the cell 
header contained in the cell Into an output destina- 15 
tion virtual path identifier. 

5. A switching equipment for a switching a cell having 
a fixed length including a data and a header, said 
switching equipment comprising: 20 

a line interface, accommodating a plurality of 
transmission lines, for processing the cell received 
from the respective transmission lines, 

said line interface including: 

25 

(A) individual units, connected respectively to 
the plurality of transmission lines accommo- 
dated therein, for individually performing a cell 
process; and 

(B) a common unit, connected to said individual 30 
units, for batch-processing the cells processed 

by said individual units, 

said common unit having: 

(a) a first processing unit for effecting a 35 
basic process on the cell; and 

(b) a second processing unit, operatlvely 
connected to said first processing unit, for 
effecting an additional process on the cell. 

40 

6. A switching equipment according to claim 5, wherein 
said second processing unit includes: 

a plurality of processing blocks for executing 
a plurality of additional processes on the cells, said 
each processing block individually disconnectably 45 
connected to said first processing unit. 

7. A switching equipment according to claim 6, wherein 
said first processing unit further includes: 

a selecting portion for selecting, in case said so 
one or more processing blocks within said second 
processing unit are connected, said connected 
processing blocks and performing the additional 
processes on the cells. 

55 

8. A switching equipment according to claim 2 or 5, 
wherein said second processing unit, as said plural- 
ity of processing blocks, includes: 

a band management portion for managing a 
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band width which should be used the subscriber of 
the subscriber's terminal by monitoring a flow quan- 
tity of the cells; 

an accounting portion for collecting pieces of 
accounting data by counting the number of eel Is; and 

a virtual channel identifier converting portion 
for converting a virtual channel identifier written to 
the cell header contained in the cell into an output 
destination virtual channel identifier. 

9. A switching equipment according to claim 5, wherein 
said first processing unit within said common unit 
includes: 

an alarm transfer cell management portion 
for managing an alarm transfer cell; 

a monitoring cell portion, connected to said 
alarm transfer cell management portion, for meas- 
uring at least one of a celt error characteristic, a cell 
loss characteristic and a cell delay characteristic by 
use of a monitoring cell; and 

a virtual path identifier converting portion for 
converting a virtual path identifier written to the cell 
header contained in the cell into an output destina- 
tion virtual path identifier. 

1 0. A switching equipment according to claim 5, wherein 
said each of said individual transmission units 
includes: 

a terminal portion for terminating a transmis- 
sion format of the data sent via the transmission line; 
and 

a cell synchronous portion, connected to said 
terminal portion, for performing a cell synchronous 
detection by effecting cell error control on the basis 
of an item of header error control data written to the 
cell header contained in the cell. 

11. A switching equipment according to claim 1 or 5, 
wherein said second processing unit includes: 

an additional executing portion, for executing 
the additional process on the cell, already connected 
to said first processing unit; and 

a storage portion, for storing data needed for 
said additional executing portion to execute the addi- 
tional process, separated from said first processing 
unit but disconnectably connected to said first 
processing unit. 

12. A switching equipment according tov claim 11, 
wherein said first processing unit includes: 

a first processing portion for executing the 
process on the cell in real time; and 

a second executing portion for executing the 
process on the cell while permitting a time lag. said 
second processing portion incorporating said addi- 
tional executing portion, said second processing 
portion having: 
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(a) a cell extracting portion for extracting header 
data contained the cell and alarm transfer cell 
data; 

(b) a cell processing portion for performing a 
plurality of processes on the basis of the header s 
data and the alarm transfer cell data that are 
extracted by said cell extracting portion; and 

(c) a cell inserting portion for controlling the cell 
transmitted from said cell extracting portion on 
the basis of a result of the processing by said io 
cell processing portion and inserting the alarm 
transfer cell data, 

1 3. A switching equipment according to claim 11 or 12, 
wherein said storage portion includes: 15 

a plurality of storage blocks for storing data 
required for performing a plurality of additional proc- 
esses on the celts, said each storage block being 
individually disconnectabty connected to said first 
processing unit. 20 

14. A switching equipment according to claim 13, 
wherein said cell processing portion further 
includes: 

a header processing portion for selecting, in 25 
case said one or more storage blocks are con- 
nected, said connected storage blocks on the basis 
of the header data and the alarm transfer cell data 
that are extracted by said cell extracting portion and 
effecting the additional processes by use of the data 30 
in said selected storage blocks. 

15. A switching equipment according to claim 12. 
wherein said cell processing portion includes: 

a band management portion for managing a 35 
band width to be used by the subscriber by giving 
an indication to dispose of the cells if the number of 
cells exceeds a predetermined quantity on the basis 
of the header data; 

a header converting portion for converting the 40 
virtual path identifier and the virtual channel Identi- 
fier within the header data into an output destination 
virtual path identifier and an output destination vir- 
tual channel identifier; 

an accounting portion for collecting pieces of 45 
accounting data by counting the number of cells; and 

an alarm transfer cell management portion for 
managing the alarm transfer cell data. 

16. A switching equipment according to claim 15, so 
wherein said storage portion includes: 

a band management memory for storing the 
data needed for the processing by said band man- 
agement portion; 

an accounting memory for storing the 55 
accounting data required for the processing by said 
accounting portion; and 

a virtual channel memory for storing the data 



required for converting the virtual channel Identifier 
by said header converting portion. 

17. A switching equipment for a switching a cell having 
a fixed length including a data and a header, said 
switching equipment comprising: 

a line Interface, accommodating a plurality of 
transmission lines, for processing the cell received 
from the respective transmission lines. 

said line interface Including: 

(A) individual units, connected respectively to 
the plurality of transmission lines accommo- 
dated therein, for individually performing a cell 
process; and 

(B) a common unit, connected to said individual 
units, for batch-processing the cells processed 
by said individual units, 

said each individual unit having: 

(a) a control portion for adding, to a cell 
header contained in the cell, an identifica- 
tion flag for identifying said Individual unit 
itself and an item of control data indicating 
whether or not the cell should be processed 
per said individual unit, 

wherein a cell processing portion 
determines whether or not the cell should 
be processed per line on the basis of an 
identification flag and control data that are 
added to a cell header In the cell transmitted 
from a control portion within said each indi- 
vidual unit. 

18. A switching equipment according to claim 17, 
wherein said control portion adds, to the cell header, 
the control data indicating whether or not the cell 
should be processed per virtual path identifier added 
to the cell header in each of the cells sequentially 
inputted to said each individual unit, and 

said cell processing portion determines 
whether or not the cell should be processed per vir- 
tual path identifier on the basis of the control data 
added to the cell header in the cell transmitted from 
said control portion within said each individual unit. 

19. A switching equipment for switching a cell having a 
fixed length including a data and a header, said 
switching equipment comprising: 

a line interface, accommodating a transmis- 
sion line, for processing the cell received from the 
transmission line on the unit of cell, 

said line interface including: 

(a) a control portion for adding control data indi- 
cating whether or not the cell should be proc- 
essed to the cell header contained in the cell; 
and 



16 



BNSDOCID:<EP 0717533A2> 



31 



EP 0 717 533 A2 



(b) a cell processing portion for determining 
whether or not the cell should be processed 
based on the control data added to the cell 
header within the cell transmitted from said con- 
trol portion. s 

20, A switching equipment according to claim 19, 
wherein said control portion adds, to the cell header, 
the control data indicating whether or not the cell 
should be processed per virtual path identifier added io 
to the cell header in each of the cells sequentially 
inputted, and 

said cell processing portion determines 
whether or not the cell should be processed per vir- 
tual path identifier on the basis of the control data is 
added to the cell header in the cell transmitted from 
said control portion. 
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